This paper describes a new model developed for make-to-order (MTO) sectors namely SHEN Principles, which aims to fill a gap in the world class manufacturing (WCM) literature that concentrates on the characteristics of the larger traditional make-to-stock (MTS) sector. Using evidence from the literature, especially the MTO literature and the more comprehensive WCM models, a new principle was devised. This was then modified in the light of case study evidence collected from the four MTO companies ranging from small to medium size MTO companies. The model presented in this paper known as "SHEN Principles", comprises of fourteen principles and categorized into four main sections for ease of reference such as generate enquiries/sales, operations and capacity, human resources and general continuous improvement. SHEN principle is a descriptive approach, with a five point progressive scale for each principle. Level one is the first step on the road to improvement and level five relates to current best practice performance. Its intended purpose is to aid MTO companies to determine their strengths and potential areas for improvement so that they can continue to be competitive in the future.
Introduction
Much of the literature on 'world class manufacturing' (WCM) has concentrated on the 'make-to-stock' (MTS) sector (Aslan, Stevenson, & Hendry, 2012; Muda & Caroline, 2003; Muda & Caroline, 2002) . Little attention is given on how to apply world class concepts in the 'make-to-order' (MTO) sector. This laxity may be due to the assumption that this sector can be treated in the same way as the 'make-to-stock' (MTS) sector. However, 'make-to-order' companies operate differently from 'make-to-stock'. The business is based on producing a special kind of product to customer specifications rather than producing standardised parts to stock. The production only starts when the customer places an order. To win an order, the company has to compete with other companies on the basis of price and the delivery date. On the other hand, make-to-stock companies produce and place their product in inventory before receiving a customer order. The customer may purchase the product directly from inventory at a retail outlet or at the factory distribution centre. Figeure 1 compares some of the characteristics of the two groups MTO and MTS as set out by Aslan et al. 2012 , Muda & Caroline (2003 2002) , Hendry, Wilson, Kingsman, Worden, & Mercer (1992) and Amaro, Hendry, & Kingsman (1999) .
Figure 1. A comparison of MTO and MTS companies
The aim of this paper is describe the use of SHEN principle for the MTO SME sector. The new principle, which has been named the "SHEN" principle, is contingent on the company type. This paper describes the current version of the principle and the research process followed to develop it (Muda & Caroline, 2002) . This included deductive research whereby the initial principle was developed using literature evidence and past experience of the authors, followed by inductive research in which case study data was collected from one MTO SMEs in the Northwest of England in order to develop the principle further. The principle aims is to help companies determine which performance improvements are needed and how to prioritise them in the race to be world class.
The case study research was exploratory in nature and aimed to gain further insights into the issues and solutions that are pertinent to MTO SME's. This was achieved by first looking at the current operations performance and practices in each of the companies, and exploring with personnel any projects that had been undertaken but had not lead to satisfactory implementations. By comparing this data with the initial SHEN principle, areas of strength and areas of weakness were postulated along with a list of potential improvements. These findings were then discussed with company management, to determine whether they agreed with the assessment of the company and the ideas on how MTO companies should seek to remain competitive in the future. The results suggested that some of our initial assumptions needed to be modified. For example, it was initially assumed that MTO companies should aim for a high level of worker flexibility, higher even than is achieved in the MTS sector, given the high variety of customized products. However, it was concluded that training is expensive in this highly skilled sector and that it is often only necessary to have a few workers trained for particular processes. Therefore, a training need matrix should be devised which establishes the number of people that need to be trained in each skill. Any further training is unnecessary and will soon be wasted as, without the experience of using the new skill, it is likely to be quickly forgotten. Thus the current version of the SHEN principle presented here incorporates changes to some of the assumptions in the light of the case study evidence.
SHEN Principles
The SHEN principle contained 14 principles, each comprising 5 steps. Level one is the first step on the road to improvement and level five relates to current best practice performance. In order to use the principle, it is intended that companies will assess their current practice and performance to determine which levels of achievement they have attained for each principle. This should lead to a set of company strengths and a set of www.ccsenet.org/ass Asian Social Science Vol. 9, No. 4; 2013 potential company improvements. The management will then need to consider the latter carefully to determine how to implement them in their particular manufacturing environment. 
The Five Step Improvement Scale
The SHEN principle as shown Table 1 groups its principles into 4 categories, each containing several inter-related principles. The categories are intended to assist the company to track achievement based on related activity. In some cases, the grouping may also help the company to decide how to prioritise the changes needed in its improvement program. The main objectives of the first category, "generate enquiries/sales", are (a) to provide a quick response to customer enquiries (b) to translate customer enquiries into product specification and design, and (c) to make the necessary plans to ensure that operations can meet the customer's goals. Under the second category, "operations and capacity", the shop floor operation is organised to help ensure a steady flow of materials. Activities include determining lead-time, set-up time, preventive maintenance, housekeeping and scheduling. The next category, "human resources", refers to the improvement of the company's workforce and finally the fourth category of the SHEN principle, "general continuous improvement", covers the aspects of quality and performance measures, benchmarking and marketing.
It is important to note here that the five steps are not intended to be used as part of a scoring system, as has been the case in previous models such as Schonberger (1996) . Indeed, it could be argued that scoring companies is not possible using any WCM concept as they are not precise enough to be used for such judgmental purposes. Rating or scoring is only possible if the numbers of the steps represent equal increments of the attribute being measured (e.g. the Likert, Thurstone scale). In such a case, the differences can be compared; for example the difference between 1 and 2 is the same as between 2 and 3. This makes it possible to compute an arithmetic mean from the scores and the data is referred to as an "interval scale". However in the SHEN principle, it is not possible to distinguish the exact value/ amount of difference between the steps in each principle. Aaker, Kumar & Day (1995) describe scales of this type as "ordinal" rankings. According to The New Webster Encyclopedic Dictionary of the English Language (1997), an ordinal ranking refers to any numbers that express degree, quality or position in a series, as first, second and third etc. Aaker et al. (1995) claimed that "ordinal" rankings provides www.ccsenet.org/ass Asian Social Science Vol. 9, No. 4; 2013 information on the differences between the improvement activities but without indicating the exact amount of difference. Therefore it is not possible to compute a mean ranking in ordinal scales because the differences between ordinal-scaled values are not necessarily the same (Aaker et al., 1995) . For example being in level 4 in one principle doesn't mean being twice as good as level 2.
Detailed Explanation of the SHEN Application
This section demonstrates the application of SHEN in the furniture industry in Lancashire England. The main aim of this section is to identify the level of attainment for each principle using the SHEN in the company below.
The company, employing 16 people, is a privately owned MTO company in the furniture industry. It was established in 1976. Based in Carnforth Lancashire, the company is involved in manufacturing a wide variety of bespoke furniture for home kitchens, bedrooms and shops. The company orders came from two main sources; trade customers/retail and the individual customers. The company has twelve regular trade customers. However, the product is still bespoke furniture, even though the company is supplying to trade/retail customers. This is because all the products are for individual end customers designed for specific kitchens, bedrooms and shops. The Company is considered to be a very small company consisting of £0.25 million of assets and approximately £0.6 million turnover per year.
Initial Assessment
The areas of strength are shown on the left-hand side of Figure 2 . It was found that administration, sales and production are located on the same floor. Communication during the enquiry process is therefore very easy and many quotations can be done very quickly. "Usually we respond within 2 to 3 days…if asked we can do it within a couple of hours," claimed the Managing Director (one of the company's owners). Window based
Excel is used by the company to store information regarding customer enquiries, materials, orders and deliveries. Therefore it was concluded that the company is good on principle 1, "integrate the function of production and marketing in all processes" as shown by the first left arrow in Figure 2 .
Principle 4, is to "simplify the shop floor". The company also has a good storage system. They are using a very large amount of timber every year. The storage area is necessary because it is more economical to buy timber from the two suppliers in large quantities. When timber arrives, it is unloaded from the wagon and placed on separate racks based on its code number. Besides timber, "mouldings" are also placed in the storage area on the labelled racks. "Mouldings" are pieces of wood especially made into standard shapes that are regularly needed. All of these raw materials are easy to find when needed by the shop floor workers.
The third area of strength comes from principle 5, "seek simple, flexible, movable, low cost equipment in multiples". "In general they are small and easy to move around", claimed the Managing Director. Therefore it was concluded that the company is good on principle 5, flexibility of equipment.
The fourth area of strength is derived from principle 7, to "cut the start up/ changeover time and improve preventive maintenance". This strength is mainly concerned with machine maintenance. "We don't have many breakdowns…. The machinist keeps monitoring the machines", claimed the Managing Director.
The next area of strength comes from principle 8, information flow. Computers are used extensively within the company. It has cut down many internal transactions (administration records, sales, purchasing, etc.) and more than 50% of the office transactions are by computer. In terms of external transactions, most correspondence is carried out using e-mail and the fax machine.
The sixth area of strength comes from principle 9, which relates to the fundamental difference between MTO and MTS, the inherent flexibility of the workforce. Skill level and flexibility are already high in this company. In order to give the machinist more proficiency, training on general courses like management, finance and computer handling are given to employees at the North Lancs Training Group, Accrington. Minor breakdowns are not a problem for the company. In fact in 75% of the cases the repairs are done by the workers. However in a major breakdown, the company will call in the machine supplier or an outside company to deal with it. The seventh and final area of strength is with respect to principle 12, "improve quality and implement appropriate measures". The Managing Director claimed that the company has had quality implementation in their products for a long time. He claimed that quality is very important and needs to be 100% as far as the customer is concerned, otherwise the company cannot sell anything. The Managing Director also claimed that the employees always know the "value" the customer wants. The customer wants "quality and flexibility" and the company is providing these values to satisfy its customers. However the company hasn't got any quality accreditation.
www.ccsenet.org/ass Asian Social Science Vol. 9, No. 4; 2013 Figure 2. Summary -initial assessment for the company using the SHEN model Figure 2 presents a summary of the improvement activities for various time periods. The first short-term issue is with respect to principle 4, the placing of tools and the implementation of the "housekeeping" concept. The tooling system is still a problem with this company as time is often wasted searching for the right materials when needed. "It is not only the tools for the machine …. also the hand tools", claimed the machinist. Tidiness is the second issue that the company needs to consider. The whole factory looks untidy because small pieces of wood and wood dust are everywhere on the shop floor. There is a janitor responsible for cleaning the areas in the evening but nobody is responsible to clean the shop floor during the day.
The third issue comes from principle 10, to "have systematic rewards recognition and monetary payment". The company hasn't done any performance appraisals, although the management claimed that they are constantly monitoring the employees informally.
The fourth and final issue under short-term improvements is derived from principle 13, "gather customer data feedback and benchmarking". At present, the company hasn't got any data on customer needs and complaints. Therefore it was concluded that the company should start compiling data regarding customer needs, complaints and satisfaction.
For the medium-term improvements, the first issue comes from principle 7, "training employees to cut set up and flow-time". The company claimed that they have already achieved a 10 to 20% reduction in the set up time. But the Managing Director argued that this is not enough. He agrees that set up time needs to be improved. "Running time cannot be improved, but we can do it on set-up", claimed the Managing Director.
Second is principle 10, the issue of rewarding workers. For the time being there have been no bonuses, no recognition and no incentives given to employees. It was concluded that the company should start implementing the reward system to value its employee's contribution.
The last medium-term issue as derived from principle 6 is scheduling. Only one person is responsible for scheduling the jobs. He prioritises and translates orders into a timetable for all employees. He does this based on his experience in determining which job goes to which machine. But relying on one person to do this scheduling is risky, because during his absence, no other person can do this job as well as he does. Therefore one or more www.ccsenet.org/ass Asian Social Science Vol. 9, No. 4; 2013 people need to be trained in scheduling. A simple computer package (e.g. Excel) could be used to assist in scheduling because the number of orders is not very large.
Regarding the long-term issues the right-hand side arrows show that there are four potential improvements identified. The first issue is a systematic method for calculating price and delivery lead-time. Even though the company is good in this category, the enquiry/estimation process can still be improved by gathering data on previous bids. Information on previous bids either won or lost could be used to help the company to evaluate bids better in the future.
The next issue is with respect to principle 3, to have a continuing relationship with its customers. At present the company has appointed a part time agent to deal with customers. His responsibility is to find new sales, make personal contact, and regularly get in touch with customers. He receives commission based on the sales he makes. He is also responsible for compiling any information regarding customer complaints because he deals direct with the customers (i.e. trade customers). Nevertheless this person only works part time. He does not have enough time to do all the work. Therefore the information was not properly gathered. Due to this reason it was concluded that the company should initiate more effort to establish persistent contact with its customer.
The third issue is derived from principle 12, is to go for ISO 9002. At present, the company does not have any accreditation for its product. The fourth issue concerning principle 11 is on strategic planning. The company does not have a proper future plan. When the shop floor workers were asked about the company's plan, nobody could give an answer. "I am not informed about the company's plan…. I don't know", claimed one machinist. The fifth issue relates to principle 12, which is to implement appropriate performance measures. The company measurement is simply by profit and sales growth. The final issue which comes from principle 13, is benchmarking. At the moment, the company hasn't performed any benchmarking.
The Company Response to the Initial Assessment
For the most part the initial assessment, on the areas of strength and areas for improvement, were agreed by the Managing Director. However, there were a couple of areas of disagreement as shown in the Table 2 . During this discussion the manager also provided some sample documents including purchasing orders, working schedules, product drawings and the company's finished products. This section will explain the findings of this discussion. Agreed. Excellent flexibility of equipment.
Agreed. Workers are able to maintain their own machines.
Agreed.
Good flow of information. Agreed. Workers are very skilled.
Agreed. Quality and flexibility are dominant.
SHORT-TERM POTENTIAL IMPROVEMENTS
Proper placing of tools.
Agreed. Implementing housekeeping concept.
Agreed. Systematic performance appraisal.
Disagreed -no prospect of promotion. Compile data on customer needs, complaints and satisfaction.
Disagreed-time consuming to gather formal data.
MEDIUM-TERM POTENTIAL IMPROVEMENTS
Training on cut changeover /set up. Agreed. Variety of low cost/ no cost awards to workers. Disagreed -difficult for a small company. Scheduling.
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LONG-TERM POTENTIAL IMPROVEMENTS
Systematic method for calculating price and delivery lead-time. Agreed.
Continuing relationship with customers. Better than initially understood. 90% of the business with regular trade customers. Going for ISO 9000.
Not unless driven by the customers.
Having strategic planning. The company performs this but not well documented. Some key personnel are informed. Implement appropriate performance measures Disagreed -sales growth and profit are preferable. Full scale benchmarking.
Agreed would be difficult, but worthwhile.
The Managing Director agreed that the workers have to spend time walking around searching for tools. One possibility discussed was for the company to identify specific tools needed in certain areas on the shop floor, and make sure that the tools reside in that place only. The management might then impose a policy to prohibit moving or lending out tools. Another possibility is to purchase more tools so that the time spent searching for tools is reduced.
On the second issue, the company claimed that the idea of "housekeeping" is possible, although there was some debate about how this could be achieved. Initially it was thought that implementation of housekeeping should be based on assigning areas to workers (area centred) but then agreed that it could be achieved by being machine centred. That is, that anybody using the machine should be responsible for cleaning it. The company claimed that assigning the new responsibility to the employees should not be a problem because it is written into the employee's contract.
Regarding systematic performance appraisal, the Managing Director argues that this idea is not suitable for a small company. He believed that formal appraisal is worthless because there is no prospect of promotion. There must be something resulting from formal appraisal. Besides, he felt that assessing people could create fear among workers. The company also hasn't got enough people to handle the formal appraisal task. However, the Managing Director claimed that he was constantly in touch with shop floor people, providing informal feedback on their performance.
The final issue under short-term improvement is on the gathering of data on customer complaints. The company does have regular contact with some main customers. The contact may be in terms of an interchange of ideas on product improvement, or on feedback. The manager agreed that he hasn't got any formal data on customer needs, complaints and satisfaction. The company doesn't intend to gather information using formal approaches because it would be too time consuming.
For medium-term improvements, one of the suggestions is training employees to reduce machine set up. Training for reducing set up is already given by the company through on-the-job training. However the Managing Director agreed that they are still behind in terms of cutting set up time. Through discussion he agreed that having enough tools and keeping them in their proper places could also reduce the set-up time. Another possibility is to buy more sophisticated small machines with a Computer Numerical Control (CNC) set up, which is very fast. It is linked to a computer, and the machine operator only needs to insert the specific/correct tools as instructed by the computer, which will take only a few minutes. However, CNC machines are acceptable if the machine is still flexible and movable, but should be questioned if this is not the case. Here, there may be a need to find a balance between the need for faster set-ups and movable machinery.
However the Managing Director does not agree with the second idea on "variety of low cost/no cost awards to workers". He felt that this idea is difficult to translate into practice. He assumed that the workers are all equally skilled and therefore it is quite difficult to assess the performance of any individual worker, which also may cause unfairness.
In terms of scheduling, the company claimed that they are using Excel to ease the process which is better than initially thought. The company is using backward scheduling from the promised delivery date and a simple Gantt chart to make plans for the jobs. However, the company is still relying on one person to do the scheduling, and the use of EXCEL does not include any capacity planning/workload control.
For long-term improvements, the first issue is on a systematic method for calculating price and delivery lead-time. Though the company is doing well in this category the estimation process could still be improved by www.ccsenet.org/ass Asian Social Science Vol. 9, No. 4; 2013 gathering data on previous bids. The company agreed that having a systematic method of estimation could be a great help to the company. However the company hasn't got the manpower to gather the data. At the moment, the company does have a part time salesperson who is responsible for marketing though. His job is to get feedback from customers on price and also to know where the company stands in the market place.
The next issue is concerned with having continuing relationships with its customers. Initially it was believed that 40% of the company business was with regular customers. Nevertheless the company did better than expected. It was found that ninety-percent of the dealings are with regular trade customers. In fact this idea should be included under the company's strengths.
The third issue is going for ISO 9000 recognition. The Managing Director was not interested in going for ISO certification. He felt that accreditation was not important for this kind of business. There were many constraints such as labour, finance and time. Besides the customer did not require it. "We are not interested unless it is driven by customers", claimed the Managing Director.
Regarding strategic planning, the company also did better than initially thought. The manager claimed that the company has a future plan, but it is not well documented. Yet, some key personnel were informed about the company future plan. This includes adopting a new software system, increasing more key people and buying new machinery.
In terms of performance measures the management claimed that turnover and profit were already a good measurement to indicate its company's growth. The management was not interested in other kinds of measurement system (i.e. problem solving, defect rate reduction) because implementing these kinds of measurements requires an increase in labour time which is a major constraint for a company of its size.
The fifth and final issue is on benchmarking. The management believed that the implementation process is complex because it was difficult to find a suitable company to benchmark with. The main device used by the company is asking the customers to compare prices in relation to its competitor prices. However, the company also sends workers to visit other factories when appropriate opportunities arise. Table 3 summarises the case study evidence for the company, including an indication of the levels attained for each principle.  Interchange of ideas on product improvement and feedback.
Final Assessment
 Does not intend to gather information in formal waysinformal approach is better with the number of customers they have at present.  But agreed that a more formal approach may be needed as the number of customers grows.  Full scale benchmarking is difficult.
Principle 14 /  Many sales are due to recommendations.
 Selling quality and flexibility.
 Unless driven by customers, can't see any point attaining ISO 9002.
Conclusion
The "SHEN" model, groups its principles into 4 categories, each containing several inter-related principles. The category titles are generate enquiries/sales, operations and capacity, human resources and general continuous improvement. Each category comprises of three principles with the exception of operations and capacity, which has five. The first few principles from the lists 1, 2, 3, 4 and 6 contain most of the material relating to MTO companies that tends to be missing from previous WCM models in the literature. These include integration of the functions of production and marketing, the product design process, customers' relationships and so on. The remainder of the principles are built/modified from generic, universalistic literature that is aimed at all manufacturing companies. The latter include issues on performance measurement, benchmarking, housekeeping, preventive maintenance, human resources and so on. However, even where this type of material is present, the principles have been carefully tailored to suit the high variety, low volume MTO environment.
Areas for Further Research
The following issues represent potentially interesting continuations to the present study:
1) At the moment the SHEN principle are not given in any particular priority order. Instead the principle just identifies the set of issues. This is because it was felt that before a priority ranking could be found it is important to make sure that the list of possible improvements is comprehensive. Further research is needed to enable companies to determine which changes to make first and whether to make changes simultaneously or sequentially.
2) It is essential that the principle should be useable by companies without the need for expert interpretation. Thus, future research will also involve the investigation of alternative methods of principle presentation, including the possibility of using a workbook that can be used by company personnel to devise their own improvement programmes. In particular, such a workbook should provide some type of cost/benefit analysis so that companies can prioritise the various improvement options and allocate their limited resources to the best effect.
